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FOR 
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ABSTRACT 

This report presents the  results of tests performed on one sample of 

1. Receiving Inspection 6. LowTamperature 
2. Proof Pressure '7. High Temperature 
3. Functional 8. Cycle \ 

4. Flow 9. Burst 
5 .  Surge 

2-Inch Check Valve 75W693 FCV-1. The following tests were performed: 

Space 
The specimen failed t o  meet the test requirements of the  John F. Kennedy 
Center. 

The f o l l o d n g  fa i lu res  and discrepancies were revealed-during testing: 

a. 

b. 

C. 

d. 

Receiving Inspection 

A weld burn deposit was revealed inside the inlet port but it 
did not impair the specimen performance. 

Flow Test 

The specimen does not meet t h e  minimum Cv requirement. 
specimen fa i led  the leakage tests following flow due t o  seat 
wear and leakage. 

The 

Cycle Test 

The specimen cracking pressure increased as the number of cycles 
increased. 
disassmbled and t h e  poppett (5s) and poppett bushing (bronze) were 
found t o  be scored and binding. 

On completion of  t h e  cycle test the  spechen was 

Burst Test 

The specimen fa i led  a t  21,500 psig due t o  seal failure. 
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FOREWORD 

The tests reported herein were conducted f o r  the John F. Kennedy Space 
Center by Chrysler Corporation Space D i v i s i o n  (CCSD), New Orleans, Louisiana. 
This document was prepared by CCSD under contract NAS8-40 
271620. *. 
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CHECK SHEET 

%. FOR 

2 INCH, 6oOePSIG CHECK VALVE 

MANUFACTURER: The Annin Co. 
MANUFACTURER'S DRAWING NuMBF;R: A5094 

TESTING AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

NASA DFUWING NUMBER: 75M34963 PCV-1 
Chrysler Corporation Space Division, New Orleans, L a .  

I. FUNCTIONAL REQUlREMENTS 

A. OPERATING MEDIUM: Helium, nitrogen, and air 

B. CRACKING PRESSURE: 150-psig maximum 

C. VALVE CAPACITY: C, -&7 minimum (detenninsd by test) 

D. VALVE LEAKAGE: Internal  - none 
External - none 

E. PROOF PRESSURE: 9OOo-psig 

11. CONSTRUCTION 

A. MATERIAL: The valve body, connections, stem, plug, 
and bolting material sha l l  be of type 316 
stainless  s teel .  The seals and packing 
will be of teflon, and the seat will be 
t ef lon or Ke 1-F . 

B. CONNECTIONS: 2h-inch Grayloc 

111. ENVIRONMENTAL REQUIREMENTS 

A. OPERATING TEMPERATURE RANGE: 

-20 t o  +1600~ 

I V .  IDCATION AND USE 

A. The valve i s  used as a check valve i n  the high pressure pneumatic 

system of Launch Complex 34. 

v i i  
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SECTION I 

INTRODUCTION 

1.1 

1.2 

1.3 

This report  presents the r e s u l t s  of tests tha t  were perforsued t o  
determine i f  Gheck Valve 75M14693 PCV-1 meets the operational re- 
quirements of the John F. Kennedy Space Center Launch Complex 34. 
A summary of the t e s t  r e s u l t s  i s  presented on pages Vi i i  and iX. 

ITEM DESCRIPTION 

Check Valve ?!%a693 PCV-1 i s  a 2-inch check valve with 24-inch 
extra strong Grayloc hub i n l e t  and out le t  connections. 
i s  of the l i f t  check type and i s  designed t o  operate at  6,000 psig 
i n  a gaseous medium. 
of -20 t o  +160°F. 
of 150 psig and has a minimum,C,  of 4.7 (determined by test). 

-r 

The valve 

Its temperature application is i n  the range 
The valve requires a maximum cracking pressure 

APPLICABU DOCUMENTS 

The following documents contain the test requirements fo r  check 
valve 75MI4963 PCV-1. 

a. KSC-STD-l64( D) , Standard Environmental Test Methods 
f o r  Ground Support Equipent Instal la t ions a t  Cape 
Kennedy. 

b.' Drawing ?%I4963 PCV-1, Valve, Check 

c. MFSCSTD-164, Cleaning Standard 

d. Test Plan CCSD-FO-1U1-lF 

e. Test Procedure CCSD FO U.ll-2F 

i 
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- SECTION I1 

- RECEIVING INSPECTION 

2.1 TEST REQUIREMENTS 

2.2 

The specimen sha l l  be visually and b e n s i o n a l l y  inspected f o r  
conformance with the applicable specifications pr ior  t o  testing. 

TEST PROCEDURE 

A visual and dimensional inspection was performed t o  determine 
compliance with NASA drawing 75Ml.4963 PCV-1 and the applicable 
vendor drawing t o  the extent possible without disassembly of 
the test  specimen. 
inspected f o r  poor workmanship and manufacturing defects. 

A t  the same t i m e  the  test spechen was also 

2.3 TEST RESULTS 

The receiving inspection (Visual) test revealed a weld burn 
deposit inside the i n l e t  port of the t e s t  specimen. 
the  weld deposit did not impair the  performance of the specimen. 

However, 

2.h TEST. DATA 

The data presented i n  table  2-l were recorded during the in- 
spection. 

Table 2-1. Specimen Specifies 

Model 

Se r i a l  No. 

Length 

Hub S b e  

A 5094 

62554-1-1 I 

12 $-inches 
2 4 inches 
loc xx 

2-1 s- 



3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

3.3.2 

3.2.3 

5 . 2.4 

3.2.5 

3 .3  

3 * L  

me t e s t  spechen sha l l  he hyckostatically ;=ressurized t o  
WOO psig f o r  5 minutes. 

The t e s t  specimen s h a l l  bo inspected f o r  leakage and distortion. 

The t e s t  s e t q  was assenbled as shown in figures 3-1 and 3-2 
usir,g the equipment l i s t e d  in tablo 3-1. 
closed. 

Hand valve 4 and 6 were opened. 
purge the system and specimen of a i r .  

Hand valve 6 was closed and the specimen w a s  pressurized t o  
9oOO psig using hand pump 3. 
was monitored. 

hand valves were 

Hand pump3 was operated t o  

The pressure indicated on page 5 

Laxd : d v e  4 '.:as closzd and the pressure xas maintained fo r  
5 ninutes. 

The specimen was checked fo r  leakage during t h i s  5 -minute 
period by monitoring gage 5 for  an indication of a pressure drop 
a t  the specimen. The i n i t i a l  anc! f i n a l  pressures were recorded. 

Valves 4 and 6 were opened and the system and specimen were 
depressurized. 

The specinen 7:as removed from the test setup and inspected fo r  
distortion. 

There was no leakage of the t e s t  specimen, and no dis tor t ion 
vas evident. 

T!Ie test data presented i n  tab le  3-2 were recorded during the  
test. 

3-1 



Table 3-1. Proof Pressure Test E q u i p a t  L i s t  

Leakage 

Distort  ion 

- 
Item 

:lone 

1:one 

Test Specimen 

Reservoir 

Hand Fuinp 

Hand Valve 

Tressure Gzge 

H a m i  Valve 

\min co. 

Sprague Eng. 
Corp. 
Aminco 

Ashcrof t 

Aminco 

- 

Modd/ 1 S e r i a l  
'art No. NO. 

A5094 

NA 

500U.A 

5001 1 A  

i255h-1 

NA 

30-1 6-6 

NA 

5-3395B 

NA 

Table 3-2. Froof Pressure Test Data 

1 Fressure I 9000 psig f o r  5 minutes 

Remarks 

;-inch, 6OOO-psij 
:fie'ck valve 

H20 

k-inCh 

0-to 30,000-psig 

bar .stock 

0-to 10,000-psi@ 
*.I,$ J?S 
?a1 d a t e  1 1 4 4  

bar stock 
i;-inch 

3-2 
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SECTION iV 

FUnrCTI@NAL TEST 

4.1 

4.1.1 

4.1 0.2 

4.2.1 

402.2 

The t e s t  specimen sha l l  be inspected f o r  internal leakage a t  6000 
psig fo r  5 minutes. No leakage is  allowed. 

The cracking and reseating pressures of the  t e s t  specimen sha l l  be 
determined usiny GHe as the t e s t  medium. 

TEST PRGCEDUKE 

The t e s t  was assembled as shown i n  f i p r e s  4-1A and 4-2 using the  
ecyipnent l i s t e d  i n  tab le  4-1. 
inches i n  length was  connected to t h e  ou t l e t  port of t h e  specimen. 
Beaker 11  w a s  f i l l e d  with water and the full end of the  tubing was 
placed i n  the beaker. 

It was determined t h a t  a l l  connections were t i F h t ,  a l l  gapes were 
ins ta l led  and operating proTerly. Regulator 7 and all hand valves 
were dosed .  

A section of 1/8 inch tubing, 12 

4.2.3 Hand valve 4 was o p a e d  and control  valve 8 w a s  cracked. 
was adjusted u n t i l  bubbles appeared in beaker 11. 
precsure readinp of gape 10 w a s  recorded, 

Rep la to r  7 
The cracking 

4.2.3.1 Hee la to r  7 was closed; t h e  reseating pressure reading of gage 10 
was recorded when bubbles no longer appeared i n  beaker 11.  

4.2.3.2 Hand valve 9 was opened u n t i l  gape 10indicated zero psig. 
valve 4,  r e p l a t o r  7, control  valve 8 ,  and hand valve 9 were closed 
i n  tha t  sequence. 

Hand 

4.2.4 

4.2.4.1 

The specimen was insta l led as shown in f igure  4-1R. Gage 1 0 ~  replaced 
gage 10. 
Hand valve 4 and coritrol valve. 8 were opened. 
the specimen was FreSSUriZed t o  6000 psif.by adjustin- r e q l a t o r  7. 
The pressure was rr,onitored on pape 10 A. 

The out le t  port  of 

4.2.4.2 The specimen was checked fo r  in te rna l  leakage 
f o r  t h e  presence of h b b l e ? .  

Hand valve 4 was closed and the  system was vented by openinp hand 
valve 9. 

observing beaker 11 

4.2.5 

4.3 TEST RliESULTS 

4.3.1 The functional test was performed and the cracking and reseat pressure 
w a s  determined. Spechen successfully passed the functional test. 

4.4 TEST DATA 

4.4.1 Data recorded during t h e  functional test are presented in t ab l e  4-2. 

1-1 



Table 4-1. Functional T e s t  Equipment L i s t  I 

- 
:tern 
No. 

1 
- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

l0A 

11 
12 

I t e m  

lest Specimen 

'ressure Source 

'ressure Gage 

Iapd Valve 

7ilter 

Pressure Gage 

Pressure Regulatc 

Control Valve 

Hand Valve 

Pressure Gage 

Pressure Gage 

- 
Beaker 
Temperature 
Chamber 

Manufacturer 

Annin Co. 

Heise 

Robbins Aviatioi 

Fluid Dynamics 

Ashcrof t 

Tescom 

Robbins Aviatio 

Robbins Aviat i o  

Ashcrof t 

Ashcrof t 

Pyrex 
Conrad 

[odel/ 
'ar t  No. 

,5094 

N/A 

13527 

i SKG 
!50-4T 
FL02-88E 

L850 

2 6-10 2 2r 

SSKG-25( 
4T 
S SKG- 2 5( 
a! 
200-694 
hA 

1850 

GLlOO 
N/A 

Serial 
No. 

2554-1 

N/A 

012452 

N/A 

4 q6F 

91647 ,'I.  

8360 

N/A 

N/A 

N/A 
200922 

i I 

Remarks 

,-inch, 6000 
lsig check valvc 

[e! 
1 t o  10, ooopsig 
1 t o  IO ,000psig 
: 0.1% FS 
:a1 Date 
:2-15-66 
:/4 inch 
bar stock 
LO micron 

1 t o  10,000psig 
L: 0.5% FS 
:a1 Date 

1 t o  10,OOOpsig 
Lnlet 
1 t o  10,OOOpsig 
3utlet  
L/4 inch bar 
stock 
L/4 inch bar s t  

12-15-66 

3-300 p i g  
t 0.5% FS 
Ea1 Date 
3-9-66 

t 0.5% FS 
Cal Date 
12-15-66 
100 cc 
-20 t o  +200°F 

3-10,000 psig 

* Equipment used during temperature test only. 

:k 
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Table 4-2. Functional Test Results 

Note: A l l  pressure readings are in  psig 
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SECTION V 

FLOW TEST 

5.1 a TEST'RFQUIREWBTS 

5.1 01  The valve capacity (Cv) of the  test  specimen shall. be determined 
by performing a flow test. 

Water s h a l l  be used as  the t e s t  nediun. 

Minimum Cv s h a l l  be 22.0. 

5.1.2 

5.2 TEST PROCXDURE 

5.2.1 The t e s t  setup was  assembled as shown i n  f igure 5-1 u t i l i z i n g  the 
equipment l i s t e d  i n  tab le  5-1. A l l  hand valves were closed. 

5.2.2 Hand valve 3 was  closed and reservoir  vent valve 11 w a s  opened. 
Hand valve 14 was opened and reservoir  10 was  f i l l e d  t o  approxi- 
mately 75 percent of i t s  capacity. 

5.2.3 Hand valves 11 and 14 were closed. 

5.2.4 Hand valve 3 was  opened and regulator 6 w a s  adjusted so tha t  1200 
psig pressure w a s  placed in the reservolr.  The pressure was mon- 
i tored  on gage 16. 

5.2.5 Regulators 17 and 18 were adjusted so tha t  flow rates of 50 through 
88 gallons per minute were at ta ined as indicated by d i f f e r e n t i a l  
pressure gage 20. 
loss were read on gages 22, 23, and 24 and were recorded. 
water temperature as indicated by pyrometer 26 w a s  recorded. 

The pressure drop across the valve and the pipe 
The 

5.2.6 Using data obtained from the flow t e s t  a graph of the d i f f e r e n t i a l  
pressure versus flow ra t e  was  plotted. 

5.2.6.1 The valve capacity (Cv) of the specimen w a s  calculated using the 
f ornula 

cv =v 
Where V equals t h e  flow r a t e  in gpm, G equals the specif ic  gravity 
a t  flow temperature of the t e s t  medium, and A P  equals the pressure 
drop across the specimen i n  psi. 

5.3 - TIST RESULTS 

5.3.1 The minimum CV of the specimen was 4.7. 

5.3.2 The specimen f a i l e d  the post flow functional t e s t  due t o  specimen 
seat fa i lure .  

5.3.3 The specimen was disassembled and new seals were instal led.  Speci- 
men was the  reassembled and leaked checked. 
A complete functional test was performed satisfactory. 

No leaks were detected. 



5.4 TEST DATA 

5 . L  1 The averaged values of the data recorded during the test are 
presented in table 5-2. 

5.4.2 Pressure drop versus flowrate is presented graphically in figure 5-5. 

5.4.3 Functional test data taken after the flow test are presented in 
table 5-3. 
leakage was uncontrollable. 

With 6000 psig  pressure applied to the outlet port the 
, 

, -  
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Table 5-1. Flow Test Equipnent L i s t  

- 
:tern 
No. 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

It em 

Test Specimen 

Air Supply. 

Hand Valve 

F i l t e r  

Pressure Gage 

Regulator 

Pressure Gage 

Rellef Valve 

Check Valve 

Water Tank 

Hand Valve 

Check Valve 

Relief Valve 

Hand Valve 

Water Supply 

Pressure Gage 

Hand Regulator 

Hand Regulator 

Pressure Gage 

Differnt ia l  Pres- 
sure Gage 

Orif i c e  

Manufacturer 

Annin Company 

2ombination Pump 
k Valve Gorp 
Bendix 

Ashcrof t 

rescorn 

Ashcroft 

Hnderson Green- 
wood 
Crissair 

CCSD 

Marsh Instnment 

Crissair 

Anderson Green- 
wood 
Jenkins Bros 

NOPSI 

Ashcrof t 

Vacco 

Vacco 

Ifeise 

Meksler 

CCSD 

. 
Model/ 

ar t  IJo. 

A5094 

:JA 

p4-63 

173 1 261 

1057 S 

261201-1 

1057 S 

37344-2 

2C5758 

i< n 

2C 57 58 

3TSu-2 

46U 

NA 

1850 

- 

MV6P4G3; 

iJVA6P401 

;;A 

bA 

/** 
I 

95-1 184B 

d A  

Remarks 

2-inch, 6000 
ps ig  c h e c k d m  

0 t o  3000 psig 

1 /2-in~h 

1 0-micron 

&to 50Oepsig 

et0 4Ooo-psig 

~ to-5000-ps ig  

1 500-psig 

3/4-inch 

66 6- gallon 

3/4-inch 

3/4-inch 

1 00-ps i g  

1 /Z-inch 

0-bo 3OOO-psig 
5.5% FS 
Cal date 12-10-1 
1 /2-inch 

5-3 



Table 5-1. Flow Test Equipment L i s t  Continued 

Itm 1 1 Item 
IJU. 

4 
22 Pressure Gage 

23 Pressure Gage 

3 

24 Pressure Gage 

25 Temperature Probc 

i iu'u 
Heise 

IllA 

Heise IdA 

Xoneywell 

Westronics 1 - idA 

I__ 

Ser i a l  
No. 1 Remarks 

&to . lOa)-DSig 

Cal date 12-26-6 
0.1% FS 

0-to 100-psig 

Cal date 12-22-6 

0-40 lQ0-psig 
: 0.G PS 
Cal date 12-22-6 

Copper/Cons tan- 

0.1% FS 

tan 

Cal date 10-3-66 
-1 00 t o  +t!+0O0F 

5-4 



Tab le  5-2. Flow T e s t  Data 

> 

F LOW 

(CPM) 

50 

55  

60 

65 

70 

75 

80 

88 

SPECIMEil PRESSURE 

UPSTREAM 
( PSIG) 

107.0 

114.0 

120.0 

127.5 

132.0 

142.0 

152.0 

163 .O 

DOI.TNSTRE;AM 
( PSIG) 

4.0 

6.8 

4.8 

7.9 

4.8 

7.9 

7.9 

8.0 

TARE 

(PsiI)) 

0.2 

0.2 

0.2 

0.2 

0.2 

0.3 

0 e 3  

0.3 

5- 5 

SP&CIIJDEN 
PRESSURE 

DROP 

PSIII(AP) 

102.8 

107.0 

11 5.0 

119.4 

127.0 

133.8 

143 -8 

1154* 7 

MEDIA 
T&W- 
ERATURE 
0 

55 

55 

55 

55 

55 

55 

55 

55 



Table 5-3. Functional Test Data Obtained After Flow 

Note: A l l  pressure readings are i n  psig 

Table 5-4. Functional Test After ldew Seals $;ere Ins ta l led  

I I I I 

Note: All pressure readings a r e ’ h  psig 
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Figure 5-11. Post Flow Test Fai lure  
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Manufacturer: The Annin Company 

NASA P/N: 75M1&693 PCV-1 

Test Media: H20 

Test Temperature: 55OF 
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Figure 5-5. Pressure Drop Versus Flowrate Across Check Valve 
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6.1 

6.1.1 The test  specimen s h a l l  be subjected t o  25 pressure surges a t  each 
port. 
specimen from zero psig  t o  60dO psig in 1 0 0  milliseconds. 

GN2 s h a l l  be used as the  t e s t  medium. 

A pressure surge s h a l l  consist  of pressurizing one port  of the 

6.1.2 

6.2 TIST PHOCFUURE 

6.2.1 The test setup was  assembled as shown in figure 6-1A and 6-2, using 
the equipment l i s t e d  i n  tab le  6-1. 

It was  determined t h a t  a l l  connections were t igh t ,  gaees were ins ta l led  
and operating properly. 

Hand valve 3, control valve 7, and solenoid valve 8 were opened, and 
hand valve 11 was  cracked. The specimen was  pressurized wi th  GN2 t o  
6,000 psig by adjusting regulator 6 and the pressure was monitored by 
means of transducer 9 .  Solenoid valve 8 w a s  closed. 

6.2.2 
All hand valves and regulator 6 were closed. 

6.2.3 

6.2.3.1 Solenoid valve 8 was  opened and the specimen was pressurized t o  6,000 
psig. 
monitored. 

Valve 7 was adjusted and t h e  procedure described in b.2.3.1 was 
repeated u n t i l  the recording oscillograph 10 indicated a pressure 
surge of zero psig to  6,OOO psig within 100 milliseconds. 

25 cycles were performed as described in 6.2.3.1. 

Solenoid valve 8 was closed and recording oscillograph 10 was 

6.2.3.2 

6.2.3.3 

6.2.4 

6.2.4.1 

The specimen was ins ta l led  as shown in f igure 6-1B. 

The t e s t  was performed as  described i n  6.2.2 through 6.2.3.3. 

6.2.5 A functional t e s t  a s  described i n  par  4.1 was performed. 

6.3 TEST RESULTS 

6.3.1 The pressurization rate f o r  the 50 cycles ranged between 80 and 90 
milliseconds. 
functional t e s t .  

No leakage was observed during the post surge test 

6.4 .TEST DATA 

6.12.1 A typ ica l  surge t e s t  waveform is shown in f igure 6-3. 

6.4.2 Functional t e s t  data recorded a f t e r  the surge test are presented in 
t a b l e  6-2. 
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Table 6-1. Swge Test E q u i p z n t  List 

Model/ 
'art No. 

45094 

iJA 

101 

81 3F-2D 

14 A 

6-1 002 

.105 

lU583-H 

76 

;-la - 
56-4SSl 

. 

ten 
No. 

1 

2 

3 

r, 

5 

6 

7 

E 

9 

10 

ll 

. .  

It em 

3 st Spe cinzn 

ressure Source 

md Valve 

i l t e r  

r e s s w e  Gage 

ressure Regvlato. 

loritrol Valve 

+lenoici ValTTe 

h n s d u c e r  

Iscillograph 

I a d  Valve 

~ 

Manufacturer 

Amin Co. 

Ioke 

Iicroporous 

ishcrof t 

. .  

rescorn 

rioke 

Grotta 

r eledyne 

cxc 
Republic 

6- 2 

Serial 
No. 

i4A 

1'4 A 

14 A 

200594P 

1009 

. 
iu A 

91 3 

652137 

01 2589 

IJA 

I 

Remarks 
- 
-inch, 6000-pig 
neck valve I 

1 242 

el )-to 10,000-psi 

Cinch bar stoc! 

LO-aicron 

)-to 10,IXjo-psi I ! 0.5% Fs 
h1 drte 12-10-66 

-50 10,OOO-psii 
nlet 
-to 10, ooo-psi{ 
u t  l e t  

t-inch, f l o w  
le gula t ing 

k-inch, 3 - x ~ ~  

9.5% accurwy 

le cording 

$-inch bar stoc 
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CYCLE iV0. OUTLET UAMGE CRACKING RESEAT 
PRESSURE; PRESSURE ' PRESSURE 

i 

Table 6-2. Post Surge Functional Test 
1 

I 1 I I I 1 

1 6,000 NONE * 64 58 

Note: All pressure readings a r e  i n  psig 

t 
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Figure 6-3. Typical Surge Wavefonn 
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SECTION V I 1  

LOW TEMPmTU€E TEST 

7.1 

7.1.1 

7.1.2 

7.2 

7.2.1 

7.2.2 

7.2-3 

7.2.4 

7.2.5 

7.3 

7.4 

msr REQuIRmNTs 

The t e s t  specimen shall be subjected t o  a low temperature test  
of -2O(-tO, O4)"F t o  determine whether the  environment causes 
degradation or  deformation. 

A functional t e s t  as prescribed i n  section IV shall be per- 
formed during this test  with the following exceptions. The 
specimen will not be submerged in water. 
monitored by noting pressure drop. 

TEST PROCFDURE 

Leakage w i l l ,  be 

The test specimen was placed i n  a l ow temperature chamber and 
ins ta l led  as shown i n  f igure 4-1 ins ta l la t ion  A using the 
equipnent l i s t e d  i n  table 4-1. 
setup. 

The chamber was controlled t o  the specified test conditions, 
and a re la t ive  humidity between 60 and 90 per cent was main- 
tained. 

Figure 7-1 a l so  shows the  test 

A functional t e s t  ( re fe r  t o  paragraph 4.1) was performed when 
temperature s tabi l izat ion was obtained. 

The chamber temperature was returned t o  ambient conditions upon 
completion of the  functional test. 

The t e s t  specimen was visual ly  inspected and functionally tes ted 
within 1 hour following the return t o  ambient conditions. 

TEST RESULTS 

Results of the l o w  temperature t e s t  and associated functional 
tests were satisfactory.  No leakage was detected. 

TEST DATA 

Test data recorded during and a f t e r  the low temperature test are 
presented i n  tables  7-1 and 7-2 respectively. 
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Table 7-1. Functional Test Data Obtained &ring Low Temperature Test’ 

CYCLE iV0. 
PRESSURE 

6,000 

~ 

LEAKAGE I CRACKING 
PRESSURE 

I 

NONE 

I 

Note: All pressure readings a re  in psig 

21.5 

22.5 

35.0 
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Table 7-2. Functional Test Data Obtained After Low Temperature Test 

OUTLET 
PRESSUE 

6,000 

6,000 

6,000 

Note: All pressure readings are in psig 
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Figure 7-1. Low And High Temperature Test Setup 
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SECTIOF! V I 1 1  

HIGH 

8.1 

8 -1.1 

8.1.2 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.3 

8 .k 

TEST €EQUIRE1EbJTS 

The test specimen sha l l  be subjected t o  a high temperature t e s t  
of+160 (+4, -0)OF t o  determine whether the  environment causes 
deeadat ion or deformation. 

A functional t e s t  s h a l l  be perfomied during t h i s  t e s t .  

TIST PROCEDURE 

The t e s t  specimen was placed in a high temperature chamber and 
ins ta l led  as shown in figure 4-1 ins ta l la t ion  A using the 
equipment l i s t e d  i n  tab le  4-1. Figure- 7-1 also shows the 
test  setup. 

The chaixiber was  controlled t o  the  specified t e s t  conditions, 
and a re la t ive  humidity of 20 (f5) per cent was maintained. 

A temperature of +160 (4-4, -0) O F  was maintained f o r  a period of 
72 (4-2, -0) hours. 

A functional t e s t  was conducted while the chamber temperzture 
was mintained. 

The chamber temperature was returned t o  arnbient conditions upon 
completion of the functional t e s t .  

The specimen was visually inspected and functionally tes ted 
within 1 hour following the establishment of ambient conditions. 

TEST RESULTS 

The results of the  high temperature t e s t  and associated functional 
t e s t s  were satisfactory. 130 leakage was detected. 

TEST DATA 

Data recorded during and a f t e r  high temperature tes t ing  are  
presented i n  tables  8-1 and 8-2 respectively. 



. 

1 Table 8-1. Functional Test Data Obtained During High Temperature Test 

CYCLE NO. 

7 

2 
L 

3 

4 

OUTLET 
PRESSUW 

I 

6,000 

6,000 

6,000 

6,000 

CRACKING 
PRESSURE 

LEAKAGE 1 

Note: A l l  pressure readings are in psig 

RESEAT 
PrnSURE 

63 

35 

37 

35 
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'1 
Table 8-2. Functional Test Data Obtained Afte? High Temperature Test 

CYCLE NO. 

1 

2 

3 

OUTLET I LEAKAGE I CRACKfPEG 
PRESSURE 

Note: All pressure readings are i n  ps ig  

8-3 

RESEAT 
PrnSURE 

7 

5 

3 

I, 

'. 



SECTION IX 

CYCLE TEST 

9.1  TEST REjQU-NTS 

9.1.1 The i n l e t  port of the test specimen shall be s1awI.y pressurized from 
zero psig t o  6000 psig and back t o  aero psig. This shall constitute 
1 cycle. 

A functional test as specified i n  section IV shall be performed follow- 
i ng  the completion of 50, 100, 500, and lo00 cycles. 

GN2 shall be used as the test  mdiun. 

The test spechen shall be cycled lo00 times, 

9.1.2 

9.103 

9.2 TEST PROCEDURE 

9.2.1 The t e s t  setup was assembled as shown i n  figure 9- land 9-2 using the 
equipment l i s t e d  i n  table 9-1. 

9.2.2 It yas determined t h a t  a l l  connections were t ight ,  gages were instal led 
and operating properly. A l l  valves and regulator 6 were closed. 

9.203 Hand valve 3 was opened and control valve 9 was cracked. 
port of solenoid valve 8 was pressurized with GN2 t o  6000 psig by 
adjusting regulator 6 .  

Solenoid valve 8 was opened and the i n l e t  port of the specimen m s  
pressurized t o  6000 psig. 

The i n l e t  

The pressure was monitored using gage 7. 

9.2.3.1 
The pressure was monitored using gage 10. 

9.2.3.2 The upstream and downstream sides of the specimen was vented t o  zero 
psig by closing solenoid valve 8 and opening solenoid valve 12. The 
pressure monitored by means of gages 10 and 11. 
was closed. 

Solenoid valve 12 

9.2.4 

9.2.5 

The specimen was cycled loo0 times as described i n  9.2.3.1 and 9.2.3.2. 

A functional t e s t  was p e r f o m d  as specified i n  section I V  following 
the completion of 50, 100, 500, and loo0 cycles. 

9.3 TEST RESULTS 

9.3.1 During the cycle t e s t  t h e  cracking pressure of the specimen increased 
as the number of the cycles increased, 
functional t e s t  the specimen cracked at  250 psig. 
pressure was 55 psig. 

The cause of the increased cracking pressure was t h e  scoring of the 
poppet and poppet bushing due t o  lack of lubrication of these com- 
ponents, as was found during inspection after l i fe  cycle. 

During disassembly the brass bushing was found t o  be stuck i n  the speci- 
men houseing and the poppet was stuck i n  the bushing. 
gauge ws arranged t o  check the extent of s t icking of the poppet i n  the 
bushing. 
out of the bushing, this accounted f o r  the e r r a t i c  cracking pressures. 

During the post lo00 cycle 
The normal cracking 

9.3.2 

9.3.3 
A DilUon force 

A force of 12 inch pounds was required t o  s l ide  the poppet 

9.h TEST DATA 

Test data are presented i n  tables  9-2 through 9-6. 
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tern 
PJo . 
1 

2 

-- 

3 

rc 
5 

6 

7 

8 

9 

10 

11 

12 

13 

-- 

l!iA 

'*A 

4Q66 

95-1 648 

8360 

95-1 647 

Table 9-1. Cycle Test Equl.p!ient List 

0-to 1O,ooO-psi& 
GN2 

$-inch bar stock 

lo-niicron 

% 0.5% FS 
Cal.date g-.~5-6( 
0-to 10,OOO-psig 
inlet 
0-to 10,000-psig 
out le t  

0-to 10,WO-psig 

0-to 10,OOO-pSi~ 

It err! 

res t  Specimn 

?ress*we Source 

{and Valve 

?ilter 

Press-we Gage 

Pressure Regulato 

Pressure Gage 

3olenoid Valve 

h n t r o l  Valve 

Pressure Gage 

Pressure G?-ge 

Solenoid Valve 

I u::sr 8 7 -  

_i 

14anufactwer 

A n n i n  Co. 

Hoke 

Fiuid Dynamics 

Hshcroft 

Tescom 

Ashcrof t 

Marrota . 
Republic 

Heise 

Heise 

Marotta 

G.C. Wilson & Co, 

-- 
-Yodel/ 

'art No. 

A5094 

14 A 

C101 

FL02-888 

dA 

26-1 0224 

NA 

232224 

1 56-4SSl 

H 3  5227 

H34955 

23222k 

M-1 . 

Serial Remarks 
No. I 

2-inch, 6ooo-psj 
52554-1 I check valve 

I 
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/ 

OUTLET 
' PRESSURE 

CRACKIIGG 
Pmssu~ 

RESEAT 
' PRESSURE 

CYCLE do. 

1 

LEAKAGE 

58 6,000 NONE; 47 

2 55 47 6,000 NONE 

54.5 46 3 6,000 NONE 

6,000 55 46 

Note: A l l  pressure readings are i n  psig 
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Table 9-3 ,  Functional Test Data Obtained After 50 Cycles 
t 

I 

I 6,000 n 

N Oiili ~ 54 ~ 45.5 

Note: A l l  pressure readings are in psig 
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Table 9-4. Functional Test Data Obtained After 100 Cycles 

'CYCLE NO. 

1 

2 

3 

4 

1 I I 

Note: All pressure readings are i n  ps ig  
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Table 9-5. Functional T e s t  Data Obtained After 500 Cycles 

Note: A l l  pressure readings are in psig.  

'. 
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Table 9-6. Functional Test Data Obtained After 1000 Cycles 

Note: A l l  pressure readings are in psig 
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Figure 9-3. Setup Used To Check The Extent O f  Poppet Sticking 
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Figure 9-4. Failfire After 1000 Cycles 
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Figure 9-5. Failure After 1000 Cycles 
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SECTION X 

BURST TEST 

10.1 TEST RELJUI-TS 

10.1.1 The inlet and out le t  por t s  of the test specimen sha l l  be simultan- 
eously pressurized t o  24,000 psig. 
tained f o r  5 minutes. 

This pressure sha l l  be main- 

10.1.2 The test  specimen s h a l l  be checked f o r  leakage and distortion. 

10.1 

10.2 TgST PROCEDURE 

Water sha l l  be used as the test  medium. 

10.2.1 The t e s t  setup was assembled as shown i n  figure 1061 and figure 10-2, 
using the  equipnent l i s t e d  in table  10-1. 

It was  determined tha t  a l l  connections were t igh tp  gages were installed 
and operating properly, and a l l  valves were closed. 

Hand valves 4 and 6 were opened,. and the system'and specimen w a s  flooded 
w i t h  water by operating pump 3. 

Hand valve 6 w a s  closed and the specimen was  pressurized t o  21,500 psig 
a t  which f a i lu re  occurred. 

10.2.2 

10.2.3 

10.2.3.1 

10.3 TEST RESULTS 

10.3.1 Specimen fa i lu re  occurred a t  21,500 psig. The valve I1U" seal. sealing 
t h e  head t o  the body fa i led ,  and the specimen began t o  leak a t  a r a t e  
of approximately 100 p s i  per second. 

10.4 TEST DATA 

10.4.1 Data recorded during the burst $est are  presented in table  10-2. 

Table 10-2. Burst Test Data 

I 

100 ps i  per second 
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rest Specimn 

.e servoir  

:otor-Griven 

Table 10-1., Burst Test Equipaent List 

- 
ern 
a. - 
1 

2 

3 

4 

5 

6 

It em 

!and Valve 

'ressure Gzige 

Manufacturer 

Annin Co. 

:csn 
iprague Mg. 

Ioke 

Lstra 

ioke 

Model/ Serial 
art No. I No. 

A5094 

NA 

d A  

.lo1 

iv A 

;lo1 

,2554-1 

NA 

00-1 66& 

IJA 

I1 1 S93A 

I\ A 

Remarks 

pinch bar stock 

:al, date 3-1-24 
- b c h  bar stock I 
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Figure 10-1. Burst Test Schematic 



Figure 10-2. Burst Test Setup 
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Figure 10-3. Burst Test Setup 
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